Systematic mutagenesis of the yeast mating pheromone receptor third intracellular loop.
Signal transduction in the mating pathway of the yeast Saccharomyces cerevisiae is initiated by binding of a peptide pheromone to a G protein-coupled receptor (Ste2). We systematically have mutated the third intracellular loop of the Ste2 receptor to investigate its functional significance. We substituted each of the 13 amino acids in the loop with alanine individually or together with one other residue. In addition, we used a site-directed random replacement mutagenesis technique to replace a region encoding three amino acids in the loop with random sequence. Over 80 such Ste2 mutants have been analyzed by several functional and biochemical criteria in a yeast strain that carries a genomic deletion of the STE2 gene. The mutant phenotypes range from fully functional to severely compromised in signaling. The observation that amino acid substitutions in the third intracellular loop of the Ste2 receptor can affect activation of the yeast mating response implicates the loop in this signal transduction pathway. The types of mutations that compromise the function of the receptor may provide clues to the physical interaction between the receptor and the G protein.